p ! 0.001 for WC and WHR). South Asians, however, were more prone to develop adverse effects in both lipid and glucose metabolism than Arabs were. In South Asian males, ethnicity was an independent predictor of triglycerides, according to the multiple linear regression analysis. The WHR appeared to be the most suitable predictor of dyslipidemia and impaired glucose metabolism. Conclusion: The degree of adiposity was different between Arabs and South Asians in Kuwait. Abdominal obesity had a different impact on cardiovascular risk factors in these two ethnic groups in Kuwait.
means of anthropometric parameters for obesity and its impact on the metabolic risk factors of atherosclerosis. Hence, the aim of this study was to determine the difference in the impact of obesity on Arabs versus South Asians in Kuwait.
Subjects and Methods

Cohort of Patients
Patients recruited for this study from the medical clinic in AlRashid Hospital, a private general hospital in Kuwait, during the period of March 2004 to November 2007, underwent screening for fasting blood glucose (FBG) and blood lipids. The inclusion criteria were: Arab or South Asian ethnic group and absence of medical conditions with a potential effect on the studied anthropometric and biochemical parameters (apart from obesity and the common components of metabolic syndrome). The exclusion criterion was: current consumption of any medication with a potential to influence the studied parameters. Ethnicity was assigned based on the country of origin and the patient's statement of the ethnicities of both parents. The patients' ages ranged from 18 to 69 years, respectively. The total number of participants was 280, comprised of 144 Arabs and 136 South Asians. Of the Arab patients, 67 were male and 77 were female. Of the South-Asian patients, 113 were male and 23 were female.
Anthropometric Measurements and Biochemical Analysis
All anthropometric measurements were performed by two skilled and properly instructed nurses (D.G., J.M.). Body weight and height were measured using a Seca digital scale and a measuring rod of the Seca scale, respectively. Waist circumference (WC) was defined as the smallest circumference along the distance between the lower edge of the rib cage and the upper edge of the iliac crest. Hip circumference (HC) was defined as the largest circumference at, approximately, the level of the greater trochanter. An unstretchable measuring tape was used for obtaining the measurements. Samples of blood glucose and blood lipids after 14-hour overnight fasting were collected and analyzed. The analysis was conducted in the hospital laboratory, which is under the external quality control of Randox, GB. For glucose analysis, a hexokinase reaction was used. Total cholesterol (TC) and triglycerides (TG) were tested using the enzymatic method. The homogenization method was used to test the high-density-lipoprotein cholesterol (HDL). Low-density-lipoprotein cholesterol (LDL) was calculated using Friedewald's equation.
Statistical Analysis
All statistical analyses were conducted using the Statistical Package for Social Sciences, v. 15.0 (SPSS Inc., Chicago, Ill., USA). Five percent was used as the threshold for statistical significance. Data are reported as means 8 the standard deviation. Comparisons between groups were analyzed using an independent-samples t test. Natural logarithms of the variables of body mass index (BMI), FBG, HDL and TG were used because of their skewed nature. Pearson correlation coefficients were determined for BMI, WC, HC, waist-to-hip ratio (WHR), and cardiovascular-disease (CVD) risk factors within each gender and ethnicity.
Partial correlation was used to adjust the above relations for age and gender within each ethnicity. Multiple linear regression analyses were performed within each gender, with various CVD risk factors as dependent variables and BMI and ethnicity or WHR and ethnicity or WC and ethnicity or HC and ethnicity as the independent variables. The regression analyses were adjusted for age.
Results
The general characteristics of Arabs and South Asians within each gender are shown in The results of the multiple linear regression analyses for males and females, respectively, are shown in table 4 . Among males, ethnicity was an independent predictor for log TG, after adjusting for any one of the anthropometric measures BMI, WC, WHR or HC, independently of age. For females, ethnicity was not an independent predictor for any of the CVD risk factors, after adjusting for any one of the anthropometric measures BMI, WC, WHR or HC, independently of age.
Discussion
The studied sample was created from patients of the internal medicine clinic of a general hospital in Kuwait. This sample does not claim to fully represent the entire population. Despite this, because the considered nutritional and metabolic disturbances are endemic across the entire population and because of the variety of reasons for visiting the medical clinic, some careful extrapolations can be deduced from the study, as the mentioned factors tend to make the sample more of a representative one. The smaller number of persons included in the group of South Asian females can, to some extent, be considered a weakness of the study and may likely weaken the strength of some statistical analyses. This smaller number was due to fewer female South Asian volunteers matching the criteria for inclusion into the studied sample.
Based on both gender and ethnicity, Arab males had higher values of all parameters for obesity. In females, the relations were similar, but the difference in WHR did not reach statistical significance. Such findings are not surprising because a high prevalence of obesity among the population of the Persian Gulf had been reported [11] . Despite South Asians being less obese, they demonstrated a stronger tendency toward dyslipidemia. A similar observation had been described in previous studies [2, 3, [12] [13] [14] comparing South Asians to Caucasians and other ethnic groups: South Asians at the same level of obesity have a higher tendency to develop adverse metabolic consequences, leading to premature cardiovascular morbidity and mortality.
Among Arabs, obesity was not a function of age, with the exception of WHR. In South Asians, such a dependence of the degree of obesity on age was highly statistically significant for BMI, WC, HC and WHR (p = 0.004 for BMI, p ! 0.001 for WC and WHR and p = 0.001 for HC). This fact can be interpreted as obesity in Arabs being established during the first decades of life. Our findings and interpretation are confirmed by the work of AlKandari [15] , who described the prevalence of obesity in native Kuwaitis in various decades of life: the heaviest were males between the ages of 30 and 39 years, with females having the highest prevalence of obesity of grades 1 and 2 in the same decade of life. South Asians in Kuwait are, apparently, gradually growing more obese throughout their lives in an affluent society.
When multiple regression analyses were used, ethnicity remained an independent risk factor for TG in the group of South Asian men. In females, this tendency did not reach statistical significance.
Of all of the anthropometric measurements taken (BMI, WC, HC and WHR), BMI showed the weakest ability to correlate with the studied variables. In this aspect, WHR appeared to be the strongest indicator of dyslipid- emia and impaired glucose metabolism. This finding is not surprising; BMI appeared to be a quite weak predictor of myocardial infarction in both Arabs and South Asians in the INTERHEART study [16] . In contrast, in the same study, WHR proved to be a 3 times better predictor of myocardial infarction than BMI. Very probably, WHR is able to take into account both the amount of pro-atherogenic, intra-abdominal and truncal fat on the one hand and the amount of protective muscular and adipose tissue at the hips on the other. These factors make WHR the most reliable index of obesity for the majority of ethnicities with regard to its metabolic consequences [17] . In one recent study from Kuwait, performed on a cohort of type 2 diabetic patients, BMI showed superior performance compared to all of the anthropometric indices used (BMI, WHR, WC and waist-to-height ratio) in association with adipokines, C-reactive protein, insulin, insulin resistance and metabolic syndrome. These findings are quite unexpected and might reflect the complexity of the particular aspects of metabolic syndrome [18] .
Conclusion
Arabs and South Asians in Kuwait differed in degree of adiposity. Obesity, primarily the abdominal type, has a different impact on cardiovascular risk factors in each of the two studied ethnic groups. South Asians were more susceptible to the metabolic adverse effects of obesity. Ethnicity was an independent risk factor for increased 
